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(54) SIGNAL PROCESSING CIRCUIT FOR PHOTOELECTRIC CONVERSION ELEMENT 

(57)Abstract 

PURPOSE: To precisely demodulate a modulated wave from the output of a 
photoelectric conversion element by preventing the activation of an integration circuit 
only for time which is previously decided from the restoration time of a pulse outputted 
from an output circuit 

CONSTITUTION: An electric signal from a light-receiving element 22 is amplified by an 
amplifier circuit 23 and is filtered into only a transportation frequency component by 
BPF 24. Output from BPF 24 is discriminated from a prescribed level by waveform 
shaping circuits 25 and 26 and is waveform-shaped. Then, it is inputted to the 
integration circuit 27 and the component of a modulate wave is extracted by 
integration. Then, it is waveform-shaped by an output circuit 28 and outputted to a 
decoding circuit and a control circuit in a poststage. Output is masked by permitting a 
discharge current switching circuit 33 to short circuit terminals in the capacitor of the 
integration circuit 27 so as to prevent the activation in response to the output of the 
output circuit 28, for example. Thus, the malfunction of output by the feedback of the 
output pulse to the input-side of the amplifier circuit with voltage fluctuation is 
prevented and the modulated wave can precisely be demodulated. 
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ST2 2*6CDffl*^lfi|iI(5I!a2 3-CifiliU BPF 2 
4?fl^83K9iti£*iRl,ft:g. tfc«B2 6K:*H,»-C 

^t. SMRgflOirs. *fctt«B2 8©HtfJ*i&ft 
9MfflNSm& 3 Sit. gimo U^;WtSt»ofc»K 
HKl/fcCiiKHH-rst. BPF2 4*5J;0 ; S^|5|K 
2 7 ■C©atiB$ra{Cj*l5l/fc^H^8l»ia!82 7 

[5am] tn*»T3 2*»e>ffl*sns^;u^*j. mm 
mat bx-witstix^miw^im^2 1 mm 
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x> Ttofcto&m^wa^iWS&MvitmijKSz 
gbx&ftmj-vmsh. zoymM^&hoyttcfo 
s b x & 6 *ifc#«^«Ff * 6 ©*snt#4»8»r -6 

Kjesu ffl#HBfr&ffi#SftS'W*©«»i3*& 

ItatHil 6 C £ £ "T 5#i©aj|#F ©M#« 

SUSS. 

ft. 

Mia^sti{b#iaa. 3 ^f^-tJ-^-^-x-f $ c 4 tc 
J:r>-c«aHB**tMWI:u 
«B^»5E»33Btt. jetBBSas^W^KlESLr 
ffl#IS8S*^ft;Wf#f>ft5S r©ii3fE7 ^ ;U**$J:i>- 

[»B©i&M&ilii|U 

[0 0 0 1] 

tt&Aii>ttfflMft&B©£igtt& o-c«f jictsassft 
s*waMHMWt#«raBKW-r*. 

[0002] 

[fl£*©fit«] H4». j3^£9ttlirafl%H©3 

BSU9«a*w-r^n?fHr*s. it 

m<DMmt*ifcvtv<)izz%m%it bx. tuia^isis 

<fcDfca£S^»j£S>SJ9i$K. fc£xtf3 8kHz 

(ommmzmsmLxwhtitcmmmtjivx. % 
<f Ymo^%m^tmmtixn9\mti)mm 
3ft-ct>5„ 

[0003] ctiicttixgmmmvtt, msmmx 

B. 7*h^*-K»ragi3ftS«ia{^2{cJ:-> 
rwam^tcSaftSti. *WBHB3"C*«3tifc«. a 

>K^-X7^;l'5f (BSffcBPF) 4-Cliia j ?af>5t«>.2>Ji 
«&?|i£©j£##«&3ftS. B P F 4#"6©{fi;fr«# 
S«U^;i'fpJ5HlB5KA*3n-C*J0 > C©^0U-<;l' 
fRSBB 5 ttfc £ & I3M»HB9T^HS ft. W&m 
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(CM6BPF4©ffi;ft©¥£jfii£#&, -t©qy^ii*# 
J?iJU^;l>£LTitf£S6©-;£©A#«C-^;t£„ COtt 
$g6©ffc#©A#K:tt. WiBBPF4*>6©tiJ##ia 
«AAS*i-Ct»5. LfatfoTttiWett. BPF4*» 
6©tU**5fflE^IJ £ 1 K ttM ^ U-i 

;l/©Hi#£j*ffiU ^SlJU^U^Ji-CfeSitfCUO- 
U^;U©ffl#£if[iiU C5LTBPF4*>6©Hi^?r 

mem**. 

[0004] ik«B636>/&©ffl*B. $#HIS87 KA# 
10 3ftTS5ie^tB$©l&##Mtti3ft. C©«#|§!87;fr 
t}®VAt)& HXf'J 5/*«Ftt4«T 5 Jt*» 8 "C^ftjE 
&S?r55iJ u-wc u-«.rt^f jms*i-c . Mfe^lH&Jctttc; 

o&j©Kft^Ji'^*«a»i3n«. Jt«s8*»&©Hia 

tt. tt*l-9>y*ir9©«-;*KA#3ftS. HtfjF 
7>WS9<DI5 s>*«}gti3ft. zt\,9Z\Z7frT 

J&3ft£££fefC. HJ;frJa?-l 2Kfc&3ft£. 
[0 00 5] Lfc&ioT. 13fBj*{|«a»6©^§jfc''OU 

20 3ft. COtHfjftBifihv^siJZZQiiJzWJjlT?-? 
6©tfl*tt. aaoHfflBB^a- FBB4£KA# 

stiriWBa««©3-F*j|W3ti. -e©8s§!3ftfc 

3- FK#j£LAJ»ffcWrtoft*. 
[ 0 0 0 6 ] H 5 tt. MEflPMaBB 1 ©BTC&KH 

(a) vm?gffii&ifi>^ wovx-tozmsitcimb 

(b) vn*tt&j£tozm^<Dmm%iifigmstix. 
30 05 (c) -cwfias<H3#*fBS3*i. commute 

[0 00 7] Lfc#oT§#fSI?2;&>6tt. C©05 

(c) rw-r«*flre*j*fa**is. c ©«*«**. 

iWB@B3tcJ:oTi«*3ti. 3f»CCBPF 4xmi2 

nsciKi-^r. BPF4©s^s^©sns*ic 

J:ot. 05 (d) -C7jVr<fc5K:. iLhsWOteJcOtST 
^OASiS^K^ofc. tttitcm&ttjiZ, COMB 
*#JMi/'*AfBi8HR5 tc*«,»-c»a©J: 5 {c^igjfj© 
^ffi*i'*^*S)6n-5#«iJK;l'V t h ITU":* 

40 ^SiJf^ci(cJ:-,r > 05 (e) rs^j:^ttitge*« 

[0008] wcWix. msiamBoattmsm 
Sfcfe^r^iJb^v t h 2r»»gtfc^. UJ* 

h 5 £ 9 fc<fc &7A>T v zffflSi 1 0 -CS«£-r ■£ 
3 ft -5 C 

[0009] C ©«t "5 iC bX . i*<l«fliJ-C©^jS?ra 
■ L/. *©SBBiBfc»*ra-FK:»lCl/fc»f¥3ft*lIIBt 

50 trSo 
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[0 0 10] 

y x » 9 v7)ir •> ^ma io*?*, $ h tt«* 

C ©ft:*, ffl#*f 1 2 ©1IE£»#S?iatJJJS£/»- L, T 

©smm^ii5i«tcw^©J: 5 ^M-^^^issnr . 

[0011] -Tftb^. b?IB0 5(a) te<fc!>"05 
(b) <bpJ«CC. 06 (a) ®£fflft-CH6 (b) ©«K 

6 (c)T^tl, BPF4*>e>©ffl^3tt06 (d)T? 

JM8»6*>6©litf7»H6 (e) XmOx. flt 
#HB7*>6©ffi;&ttH6 (f)-C^Sft. ttttSS^l 
2a>6©tttf>B06 (sr) -r^StlS. 
[0012] HtfjJSHP 1 2 *>6©lli:*riIEtf #ABf?a 1 
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6©fiB*(C#M^Pa 2 -C^-T J: *> tW\,%1fiW£Z*iX 

6©ffl*4HHUCflHM!8§*lT. W^iaH 1 1 2*>6« 
#Mf a 3 T^Sft* <fc 5 4K*flPCC J: S/WXjWH* 
3*i*Ci«:&*„ Lttifi-,X. ifiB3- K)JJ|Sf|PFfi6 
ittO. S)tBS»fP*^3-li-Tl/*5iC^raS* 

[0013] #»»©BWtt. *m^^S^©iti*^6 
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aHbfcffl*tcjesi/-ci«3ias-T-#WB»s*i. *©*# 

sm> e. ©#tc fm v x& btitcxmmim+fr hv>n 

mm&t . imiss©^* t, t massa* 

R©ffl#{ciEgU ffl#0&*6ffl;*jiSft£>'-?;i'X©« 

[0015] t»^2©^Hjtc^.5^m^*i^©m-^ 
f&m&x-tti. mmm^mmt. 3>f>ti, c©3 
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citc*r>T«0[aBft*«MMbu in&piwei&si* 
ma. *«38!at?-©Hj*KesLTiH*HB*»6iu* 
h ti z> * v<omsi yjJMisj: vmftmsmmrs 
mnmmic * s iu-uspi j: o t a^tcs < w hti z c t 

[00 16] 

[ftJBJ »#Hl©J89lHcfi£*.tt. $BlU' n ©iKfl«K: 

io ^•;i/^©a®B#{c : ?*s*'S.B#[aircwai^ ; &-7^ 
[0017] rttbft. mm^hit. mmmteotoft 

fcfcgbxmtm*frfifti>wM2tixis'). 

*. C ©«««#«. *HIBK-?WI<*tifc& ><>F 
^ 7 -f ;l/ 3f^t^3B § ti & y a )l * K «fc -> rffij*® & 

^i9^©fi£^3!)i}flffl$n-5„ -e©^. ^^tcfcU^HSgtc 

T*JsSS*irte»j. L/c*s-3-citt£ttl*©vxi'B. ai 
»HB©ffl»(ciesi / -C^«BIMI:*S*«. fciit»C© 

[00 18] LtctfiX. ffl^@gS^P,©. fciiBn 
30 -K;l/©ttJ^j/'?jl/X©Ul^*5i^7"J"'S-''*^ u-^.;l/^© 

©A*ffl^«fistir ^ c i tc «t sa*©^iWP* 

[0019] * ■fm#m2<Dmucft*.ix. mam^m 

KB. aV-^VIJ-i. C©=i>r>1f{C3(t*mz)S^*& 
fB^FffiS!)fb^gBC©n>r>lJ-*^-f^ - X-r6ciCc 
[002 0] C©«t5KflKR3tiS8l»HBH8j:CFiifE 

*nr*f0. Lftifi-yXBfflfrisbmibzmmt. ymg. 

■C©l^iaiJ:i5t>M*>«:S<iltfns. Ufc^oT, ffl^J 
^•jb^©ffl^©$fe7i^©mE^KjK:J;-,'rl®lslHlSSKm 

[0 02 1] 

[*JS^] 3f:^Hj©-J|igWI5C-3l»-C0 1 -S3 (Cg-J 

so t^T^-rnB. vlto'M'ox&z. 
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[ o o 2 2 ] h i ^mM<D-^mm<ofmmmmm 
-^^a-j^oafiatcflac^ti, aifitsw^B, » 

*^*l^*S«)*H»», fci*.«3 8kHz©»ai 

[0023] cftKttLTSftMJ-cB, WiBfS^fS:* 
B, 7*hy-f^F»-ciBKStiS«*«^2 2Ccj: 

BP F 2 4 -Clu S^ffifc 5 H««««<DJifc4M*« 
BPF2 4*6©ffl*tt#MU^;W¥SE@B 
2 5 CC 3 nr te 0 , C ©#M U^MT^IalK 2 5 B 
fc£*tf»#@«3rcjg!iS*v BtSJHBKMSBPF 

2 4©ffi#©¥^ffi£##>> *©*$tt*#J50l^l>£ 
Or J:b«S 2 6 ©-# ©A^C^x * „ C ©JttSSI 2 6 
©flfc£©A#fc». SJIBB P F 2 43&>6©ffl**saSA 
*3tirc^o Lfc3&SorJt«ffi2 6tt % BPF2 4*» 

l^l/©ffl#*aMtJU C5l/CBPF2 4*»6©Hfc*J 

[0 0 24] Jt«S2 63&*6©ffl^tt, »#BB2 7K: 
A*Shr«»fcJ;orW^B»©J5K^aiaSti, 
C©S#0B2 7^6©W*^tX^i;i/^Wtt4Wi* 

ttKg2 8^6©ffi*tt. «iAF7>^^29(D<- 
XOCAAShS. tH*h7>^ji2 9©x5^Bft 

'<)UDmM5 4>3 lK:««3tiS«tife«: % tfttSTf 

3 2tC&££3ft£„ 

[0025] ifc^ot, jt?fa^mffi^©^i^^ 

XiCjS^L/T, JtRS2 8 3&s6tt^^U^;i/©tH^2» 
tfJSft, C©B*#ffl^h7>i/^if2 9te<J:CJf^l/T 
?7ffiffi3 0fc<fco-CJ5JE3*rC ttt^7iS^3 2CC»t^ 

2£>6©ft£iB, aa©HfflBB^a-FHKft£tc 
A*3tirUESB?K©=i-F#»R3ti. €©JS?Se;? 

[0 0 2 6] ^IHTCttSfcCC, iS#[HB2 7ftHKlU 

«ftWftHB3 3B, f£i£-f£J;5fc:, tfc«82 8<DlH 
#K:j£gu W^fffl^3 2^e>©a^^wu^;ucit 
±^ofcR^6^ai>€«)Si*ffl^wa»lil»2 7 ©ft 
«K«**^JrS. *l«*2 2*J:D'S0B3R : f2 3 
-3 0B, JffllH»il/T«IBK:j:orS±snTH* 
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[0 02 7 ] H2tt. ftE8aHB27. Jtgffi2 8fc 

<fctffts»8HnftHB3 3 ©*ftfl^ia*»wTSfc«> 
<Dm&mnwmi&2 1 K*jw4tbR«2 6#>6{&&© 

mmiHlSSH-C^5 0 Jt«S2 6 4s<tc;»»BB2 7tt, 

fre b p f 2 4 e, ©agom* tm% i"owimft 
2 5^6©#5?iJi^;UV t h 1 £Q8*ajM-ssaw 
1^4 1 iroE^ft*Mg84 1 -C*«>6ti4 2o(DA 

10 fcJ:or^$tx^rJ>f>^C 1 mflB^>7 r >^ 

[0 02 8 ] mflBB P F 2 4^6©ffl*tt. A^S^ P 
la^A^JSiv HttitiBS4 1 1-5 

^ffiJ5HaB2 5 3iP6©Hl*tt, A^ifi^P 2*>&ffe£© 

F7>^^Tr 2©-c-xcc-^x.6n^ 0 cne»h^ 

>^^Trl, Tr2©iS?*lt ^Hfc£«St» 

4 5Zftl,XfflbZtiX\<>Z 0 h7>^^Tr2©3 
20 U^BfiJIB/W U^©^^ >3 lfcSiRSti. 

B4 2 *«JEiWS— h7>^*Tr3 %^L/T Sif 
[0 02 9 ] L/c^-oT, #U>M5-[iIB4 2©f6 

1. P2<Dn&mcttmLtcmmwjj$ti. 

U-C li h7>^j?Tr 4©3!x^£±©gfeSB5£ 

a««4 4*^Lr«»s*irfeO. L/c#oT»3> 

30 T^tf C 1 KC ©£««£« 4 4*^L/-ca^&3f5E«iSt 
[0 030 ] BfflBJ:t«aS2 8 tt. ftylfllS^B 

li, c©^»Jii|ii^5 lmst^fy^fifss 

«^/c^iJU^^^TS/c^©^U> b 5 7 -HIS 

5 2, ffiRR l*JJrtfh5>^;*#Tr 1 Oi, gftif 
ifS^5 1^6©ffl^^mffl-Tfci6©^U> h 5 7-0B 
5 3<t*«ArflWEStiTC^. 

[0 03 1 ] BUiea»[HlSS2 7©ffl^T$>^ri>7 ;r >1f 
40 C 1 ©JS^«£B V ^M^-^^ ^ > 5 4 bX , ^tt 
if«S5 l*«ffi-rS— *©h^>yx*Tr 1 1©^ 
-AlC^htiX^h* C©h7>yx^Tr 1 l(Dx 
5 ^^B^^rffe^h^V^^^Tr 12©x^ 

^>^X3?Tr 1 3*^Lr«HBWH7^>3 1 ^C®gS 
StlTtiS. $/cF7>^^Trl2©3l/^^t>, 
^7U>h^^"liIB52 * flWET ^-^© F7>^^ 

Tr i5*^uririBmjB7^>3 i icgasnrc* 

50 ^7U>F5 7-ii|JS5 2©flfe^©F^>> ; 7 k ^Tr 



16B, Mffih5>S?X*Tr 1 2<D^-*CC4*6tt 
S^*#J5«U^V t h 2 *ffiffi-rSfc&©»**«*& 

rste*©*>or*o. tuiam^^ >3 l^^teKR 
©i&T-B, £«««5 6*:fror^3ftri»*. *fc 

^Tr 1 0©^-XKB, A*JSiF-P3*^0r k 
L&l»SE«EHBt?S»6*iaa*«EV r e f 

Stirc»s. io 
[0032] btc&^x* mm^>T>yc i<owym 

E^»CcfiUfiBt8tt»r», F7>^ * T r 1 1 ^ 
©AMEJ:0fch7>^^Tr 1 2«IJftlS*iS?P 
S0l/^JWth23WS<&*K C©#8(U^Vth2 
B, 

Vth2=Vref-Vbe+Rlx i l - (l) 
fcftiO, Vb eB h^>^X£T r 1 0©<- 
X • x ^ y $B«Er**) , i 1 B5£®£$> 5 5 ©mSS 

[0 0 3 3 ] T&fc)^ F7>i>X^Tr 1 20 
HEJ:94>h^>^X£Tr 1 2©^-X«E*9£#iS 
<, 0fc#^rS«*«5 5©««i lttli^&'h^ 
>^^Tr 1 2*>e>*»Sti, #0>h 5 

2*^ or. c©mas i i tmmL^m&mtKR 1 

[0 0 3 4] CtlCC^Or, 3>f>tClCDfflME 
#W<tt->r h7>^^Tr 1 l(D^XlE^h7 
>^^Tr 1 2©^-X«E<fc9fciS<&£i. S5IB 

Vt h2=Vr e f -Vb e »■ (2) 30 

4&s. 

[0 0 3 5 ] O/c^ortulE^'Ju^^V t h 2 B, n 

>r>-^c i (o^mKoti±mmmm^ ( i ) 
r^r <fc 5 «:« < & g , ar** o Nfcc BWiasS ( 2 ) r 
^-r<fc^£t£<&^ c5ortx^';^x«Ftt4j|3H 

0, £Sb*ftfg3g5 \®MmSk®>^ 

[0 0 3 6] #U>M5H§IB5 3©<6;fr<Dh 

7>^$Tr Halt Uien^^C 1 ©tH#m 
E#iwE#J5« uui v t h 2 fiLhr* * 4 # KB3BI 40 
0, ffifim2fcS»*lH;&-rs. SJIBSSttffiSiR 2 r 

mEic^snrsffism^ h^>^x^2 9©^-xtc 

[00 3 7 ] Bt)ISftmmS^ia3S3 3B, ^BSWtC 
tne^imiBBs iro»WS**KHlO. ffl*S»?3 

2 ©«H=-*E©^ A U^X^©:£J:#s 9 4 h U # A# 4 
t5F7>^^Tr 14b4, fufB h V i3KhVtt& 
Or, ^«^»5E»S«ffilT2©|R!^«flF4fT5fc 
fc(D|i$i6 l*5j:0*n>r>1fC2 4, SuIB^Vt 1 so 
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>*C 1 ©«S*^«c^S#Stea>©fi!aR 3*$ J: 
D : h^>^X^Tr 2 1 4, buIB^T 2 /cWWfB h v 
>^X*T r 2 14ig»)T^/<i^©ai61ii|i§S6 2&<£ 

vwuy h 5^-[§gS6 3 44«*rlteRS*ra,>£. 

[0 03 8] iiJ!Eh^>y**Tr 1 4bB, SMBh^ 
>^nr 1 4aii^tCh7>^^Tr 1 3 4# 
U>h5 7-@B5 3 4*JiSOrfcO, h7>^X^T 
r 1 l©r2 0^^m^c©h^>^X^T r 1 4 b &t 
iot^jntt^o F7>^X^Tr 1 4b©xs 
y*ttUE«iH7^>3 1 KSSftSti, =H/f*B5£S 

SSM6 4, 6 5^ors*snrc>4. tuiBSma® 
6 4, 6 5 tmm? a >3 1 4©n«ct«E«««e 1 4 
3>-f>*c3 4©B:j8iiB^a3tir*jD, Suia^ 

miSM6 1 4n>^>1fC3 4©&ll£6 9Bn>x> 

ire 2 6 6*^orsah3nr^s B 

[ 0 0 3 9 ] fre^tttttese 2©-#© h ^> 

S?**T r 2 3©-<-XCtB, 5^*-FDl. D2fc 
J:0'S^S£S6 7CC<fcorftjaE3hte#S0i/^l/3WA* 
SJvCfoO, £fcC©h5>^X£Tr 2 3©nUd7# 
BfTKWR^ Y > 3 1 IcmmZ n v Bffl#© F 

7>^^Tr24©x^ *#£4&K:5£«*iB6 8* 
^OrgJftShruS. BiffS h^^X^Tr 2 4©"< 
~*KB8iria»R*6 9©Sffi#%ie>ti k */cnU^ 
*B#U> h S 5-0B6 3©~#© h^>^X£T r 
2 5*^0rBJIB»«7-f>3 lCcSiRStir^S. mf 
IB#U> M5HlB6 3©f&;£©h7>t?;*£Tr 2 
6B. €©x$ y*#«rlB«K5-f>3 ifc««sn. 
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